
* AD-A256 253

TE-ACH-NICAr e p o r tL
DTIC
SELECTE

"Sw 0CT1 419921
USA-BRDEC-TR // 2534 U

Surface Preparation of Stainless
Steel Prior to Painting

"by

Dorio A. Emeric and Christopher E. Miller

Report Date

September 1992

Dtbution unflmited. approved for public release.

F Belvoir Research, Development and Engineering Center
tFort 8elv Vir, ginia 22060-5606



Destroy this report when it is no longer needed.
Do not return it to the originator.

The citation in this report of trade names of
commercially available products does not constitute
official endorsement or approval of the use of such
products.

~.j.

,4 ,¢ | -,, .



1.AEC SEOL Lae lik .REPORT DATEM3.TREPONTPTYE OAN DATE COVERED

ISeptember 1992 Final January to September 1992
4. TITLE AND SUBTITLE S. FUNDING NUMBUERS

Surface Preparation of Stainless Steel Prior to Painting (U)D

6. AUTHOR(S)

Dario A. Emeric and Christopher E. Mfiller

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) S. PERFORMING ORGANIZATION
Belvoir Research. Development & Engineering Center REPORT NUMBER
Product Assurance & Engineering Directorate 2534
Advanced Technology Division. STRBE-TVO
Fort Belvoir. VA 22060-5606 ________________

9. SPONSORINGIMONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORINGdUONITORING
AGENCY REPORT NUMBER

11 . SUPPLEMENTARY NOTES

POC: Dario A. Emeric, (703) 704-1985

12aL DISTREBUTIONIAYAILABILITV STATEMENT 12b. DISTRIBUTION CODE

Distribution unlimited; approved for public release.

13. ABSTRACT (Alaxlnmu200 wvab)

Military specification MUL-T-704. Treatment and pausting of materiel, requires the passivuxion of corrosion-resistinig steel surfaces
before painting. It also states surfaces to be painted shall be treated with wash primer conforming to DOD-P-15328, Primer (wash)
pretreatment (Formula No. 117 for metals), metric, or M[L-C.5 14. Coating compound, metal pretreatment. resin-acid.

Federal. state and city environimental and/or health regulations may prohibit the use of hexavalent chromium-one of the
components of the passivating formulation used for the treatment of corrosion-resisting steels. Many companies are not pessivating
the corrosion-resisiing steels before the application of the wash primier.

Based on the above, we started a laboratory investigation to determine if the elimination of the passivatting procedure will have an
adverse effect on die camouflage paint system. From the information obtained, it is recommended that consideration be given to the
elimination of the posivation requirement for stainless steel. It is also recommended that more extensive work be conducted to verify
these findings.

14. SUBJECT TERMS 15. NUMBER OF PAGES

corrosion stainless steel 18
wash primer epoxy primer It PRICE CODE
passivauing sandblasting___________

17. SECURITY CLASIFICATIOM 11. SECURITY CLASSFICATIOM I& SECURITY CILASSFICATION 21. LMWTATIDN OF ABSTRACT
OF REPORT OF THIS PAGE OF ABSTACT

Unclassified Unclassified Unclassified Unlimited

Surf ace Prepcvt&o of Stabim Steei Prio to Parintg



Report Number 2534

Surface Preparation of
Stainless Steel

Prior to Painting

by
Dario A. Emeric and Christopher E. Miller

M. 0. ,; .r no T. 3.4 M. I-

US Army Belvoir RD&E Center :.-. * _.

Fort Beivoir, Virginia 22060-5606

September 1992

Distribution unlimited; approved for public release.

Sf foce PrepaHfon of StaWness Steel Pror to Pointing i



Table of Contents

Page

Section I Test Standards and Equipment ........................ 1

ASTM Standards ........................................... 1
FTM S Standards .................................................. 1
Equipm ent Used .................................................. 1

Section 11 Test Procedures and Observations ............. 2

Preparation ...................................................... 2
Wet Adhesion Test ......................................... 3
Salt Spray Resistance Test ............................. 4

Gravelometer Test/Salt Spray Test ................ 5
Outdoor Exposure Test .................................. 6

Section m Test Conclusions and Recommendations ....... 8

Conclusions ................................................... 8
Recommendations ......................................... 8

rface ft=Hon of Stacweu Steel Prr to P•ntkg V



Preface

M ilitary specification MIL-T-704, Treatment and painting of materiel,

requires the passivation of corrosion-resisting steel surfaces before

painting. It also states surfaces to be painted shall be treated with wash

primer conforming to DOD-P-15328, Primer (wash) pretreatment (Formula

No. 117 for metals), metric, or MIL-C-8514, Coating compound, metal

pretreatment, resin-acid.

Federal, state and city environmental and/or health regulations may

prohibit the use of hexavalent chromium-one of the components of the

passivating formulation used for the treatment of corrosion-resisting steels.

Many companies are not passivating the corrosion-resisting steels before the

application of the wash primer.

Based on the above, we started a laboratory investigation to determine

if the elimination of the passivating procedure will have an adverse effect on

the camouflage paint system. From the information obtained, we should be

able to recommend whether or not to delete the passivating paragraph or

procedure from MIL-T-704 and other applicable documents.
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Section I

Test Standards and Equipment

T his section presents test standards and equipment used for the evaluation
of painting stainless steel with and without passivation.

AMERICAN SOCIETY FOR TESTING AND MATERIALS
(ASTM) STANDARDS

B117 Standard method of salt spray (fog) testing

D610 Standard method of evaluating degree of rusting of painted
steel surfaces

D714 Standard method of evaluating degree of blistering of paints

D1654 Standard method for evaluation of painted or coated
specimens subjected to corrosive environments

D3170 Standard test method for chip resistance of coatings

D3359 Standard method for measuring adhesion by tape test

FEDERAL TEST METHOD STANDARD (FTMS)

141, Method

6301.2 Adhesion (wet) tape test

EQUIPMENT USED

Binks Spray Gun, Model 2001, Binks Manufacturing Company

Coatings Scribe, Model 13-378, Fisher Scientific
Cold Temperature Chamber (cold box), Model #TM-35, B-M-A Inc.

Gravelonmter, Model #QGR, Q-Panel Company

Harshaw Salt Fog Cabinet, Model #22, Harshaw Chemical Company
High strength, pressure-sensitive tape

Roller, 2 kg, 4 1/2 in long, rubber-coated
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Section II

Test Procedures and
Observations

A ll stainless steel samples were cleaned with a 0.1% solution of Triton

X- 100 and vapor degreased to assure a water-break free surface. Nine

of the cleaned, degreased samples were sandblasted to obtain a 2 to 4 mil
profile. Samples A through D were wash primed (DOD-P-15328) to a

thickness of 0.3 mil and primed (MIL-P-53022) to a thickness of 1.0 mil.

PREPARATION

The sample preparation listed below was followed using three panels per test

procedure:

1. Clean, wash prime (DOD-P-15328), and prime (MIL-P-53022).

2. Clean, sandblast, clean, wash prime (DOD-P-15328), and prime

(MIL-P-53022).

3. Clean, passivate (QQ-P-35), wash prime (DOD-P-15328), and prime

(MIL-P-53022).

4. Clean, sandblast, clean, passivate (QQ-P-35), wash prime
(DOD-P-15328), and prime (MIL-P-53022).

5. Clean, sandblast, clean, and prime (MIL-P-53022).

6. Clean and prime (MIL-P-53022).
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WET ADHESION TEST

Wet adhesion testing was performed according to Federal Test Method

Standard (FTMS) 141, Method 6301.2, Adhesion (wet) tape test. Panels were

immersed in deionized water for 24 hours. Once removed, a diamond grid

pattern consisting of four intersecting lines was scribed through the paint

film in two areas on each panel. Adhesive tape was then applied using a

2-kilometer roller. Once in place for 90 seconds, it was removed using a

smooth, uniform motion. (NOTE: No further testing was done of samples

that failed the wet adhesion test.)

After the panels were immersed in distilled water for 24 hours according to

FTMS 141, Method 6301.2, they were evaluated according to ASTM D3359,

Standard method for measuring adhesion by tape test. Results are shown

below in Table 1. All the samples passed the wet adhesion test.

Table 1. Wet Adhesion Results

Panel ASTM D3359 Panel ASTM D3359
No. Rating No. Rating

IA 5A ID 5A

2A 5A 2D 5A

3A 5A 3D 5A

1B 5A 1E 5A

2B 5A 2E 5A

3B SA 3E SA

iC 5A IF OA
2C 5A 2F OA

3C 5A 3F OA
Key:

A - Clean, wash prime (DOO-P-15328), and prime (MIL-P-53022).

B - Clean, sandblast, dean, wash prime (DOD-P-I15328), and prime (MIL-P-53022).

C - Clean. passivate (OO-P-35), wash prime (DOD-P-15328). and prime (MIL-P-53022).

D - Clean, sandblast, dean, passivato (0O-P-35), wash prime (DOO-P-15328), and prime
(MIL-P-53022).

E - Clean, sandblast, dean, and prime (MIL-P-3022).

F- Clean and prime (MIL-P-53022).
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SALT SPRAY RESISTANCE TEST

Salt spray testing was performed in accordance with ASTM B 117, Standard

method of salt spray (fog) testing. The bottoms of the panels were scribed
with a diamond grid pattern consisting of four intersecting lines. Next, the
panels were placed in the Harshaw salt fog cabinet for 2,000 hours. After

exposure, the unscribed region of the panels was evaluated according to
ASTM D610, Standard method of evaluating degree of rusting of painted

steel surfaces, while the scribed regions were evaluated according to ASTM
D 1654, Standard method for evaluation of painted or coated specimens

subjected to corrosive environments. Table 2 presents results.

Table 2. Salt Spray Results (2,000 hours)

(Note: These samples went through the Wet Adhesion Test before the Salt Spray
Exposure Test.)

Panel ASTM D610 ASTM D1654 Panel ASTM 0610 ASTM 01654

No. Rating Rating No. Rating Rating

1A 10 10 IC 10 10

2A 10 10 2C 10 10

3A 10 10 3C 10 10

1B 10 10 1D 10 10

2B 10 10 2D 10 10

3B 10 10 3D 10 10

6E 10 10

Key:

A - Clean, wash prime (DOD-P-1 5328), and prime (MIL-P-53022).

B - Clean, sandblast. clean, wash prime (DOD-P-1 5328). and prime (MIL-P-53022).

C - Clean, passivate (00-P-35). wash prime (DOD-P.15328), and prime (MIL-P-53022).

D - Clean, sandblast, dean, passivate (00-P-35), wash prime (DOD-P-15328), and prime
(MnL-P-53022).

E - Clean, sandblast clean, and prime (MIL-P-53022).

F - Clem and prme (MIL-P-53022).
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GRAVELOMETER TEST/SALT SPRAY TEST

Impact by the gravelometer was performed according to ASTM D3170,
Standard test method for chip resistance of coatings. After the panels were

painted and cured, they were placed in the cold temperature chamber and

cooled to -30°F for 2 hours before testing. The temperature was 101F colder

than the test temperature of -20'F. As specified in ASTM D3170, the

10-second warm-up period accounted for the time it took to remove a panel

from the cold box and begin the gravelometer test. The upper half of the

panels was impinged with I c it of gravel (between 3/8 and 5/8 inch in size)

projected at a pressure of 70 ±3 pounds per square inch (psi). The impinged

samples were placed in the salt spray cabinet for 336 hours. Tables 3 and 4

present results.

Table 3. Gravelometer Results
(Note: Two readings (upper and lower half) were made on the panel. From the
corrosion viewpoint, 9B is superior to 6A.)

Panel ASTM D3170 Panel ASTM D3170
No. Rating No. Rating

4A 6A & 8B 4C 6A & 9B

5A 6A & 9B 5C 6A & 9B

4B 6A & 8B 4D 6A & 9B

5B 6A & 9B 5D 6A & 9B

6E 6A & 9B

Key:

A - Clean, wash prime (DOD-P-15328). and prime (MIL-P-53022).

B - Clean, sandblast, clean, wash prime (DOD-P-15328), and prime (MIL-P-53022).

C - Clean, pasaivae (00-P-35), wash prime (DOD-P-15328), and prime (MIL-P-53022).

D - Clean. sandbit, clean, passivate (QO-P-35), wash prime (DOD-P-15328), and prime

(MIL.P-53022).

E Clean, sandblast, clean, and prime (MIL-P-53022).

F - Clean and prime (MIL-P-53022).
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Table 4. Salt Spray Results (336 Hours)
(Note: These samples went through the Gravelometer Test before the Salt Spray
Exposure Test.)

Panel ASTM D610 ASTM D1654 Panel ASTM D610 ASTM D1654
No. Rating Rating No. Rating Rating

4A 10 10 4C 10 10

5A 10 10 5C 10 10

4B 10 10 4D 10 10

4B 10 10 4D 10 10

6E 10 10

Key:

A - Clean, wash prime (DOD-P-15328), and prime (MIL-P-53022).

B - Clean, sandblast, clean, wash prime (DOD-P-15328), and prime (MIL-P-53022).

C - Clean, passivate (QQ-P-35), wash prime (DOD-P-15328), and prime (MIL-P-53022).

D - Clean, sandblast, clean, passivate (QO-P-35), wash prime (DOD-P-1 5328), and prime
(MIL-P-53022).

E - Clean, sandblast, clean, and prime (MIL-P-53022).

F - Clean and prime (MIL-P-53022).

OUTDOOR EXPOS'URE TEST

The outdoor exposure took place behind our laboratory at Fort Belvoir, VA.

Prior to exposure, the panels were top-coated (MIL-C-53039), and they were

allowed to cure for 7 days. They were scribed using a diamond grid pattern

consisting of four intersecting lines through the paint film on the bottom half

of each panel. The scritled panels were placed on a rack at a 300 angle from

the horizontal, facing south, for six months. Results are given in Table 5.
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Table 5. Outdoor Test Results
(Note: These samples were sprayed weekly with a 5% salt spray solution.)

Panel ASTM D610 ASTM 01654 Panel ASTM 0610 ASTM 01654

No. Rating Rating No. Rating Rating

6A 10 10 6C 10 10

7A 10 10 7C 10 10

8A 10 10 8(; 10 10

6B 10 10 6D 10 10

7B 10 10 7D 10 10

8B 10 10 2D 10 10

6E 10 10

Key:

A - Clean, wash prime (DOD-P-15328), and prime (MIL-P-53022).

B - Clean, sandblast, clean, wash prime (DOD-P-15328), and prime (MIL-P-53022).

C - Clean, passivate (00-P-35), wash prime (DOD-P-15328), and prime (MIL-P-53022).

D - Clean, sandblast, clean, passivate (00-P-35), wash prime (DOD-P-15328), and prime
(MIL-P-53022).

E - Clean, sandblast, clean, and prime (MIL-P-53022).

F - Clean and prime (MIL-P-53022).
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Section III

Test Conclusions
and Recommendations

CONCLUSIONS

This work evaluated the effect of passivation and/or sandblasting before
painting stainless steel as required by MIL-T-704. According to the test

results, if a conversion coating (wash primer) is used, there may not be a
need for sandblasting or for passivation of the surface to have adhesion

of the coating to the substrate.

RECOMMENDATIONS

Based on these preliminary test results and environmental requirements,
it is recommended that consideration be given to the elimination of the

passivation requirement for stainless steel. It is also recommended that
more extensive work be conducted to verify these findings.
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